Lithuania is one of ten countries in Central and Eastern Europe that is aligning its environmental policies with those of the European Union (EU). The costs of harmonizing environmental policies are expected to be extremely high and to fall disproportionately on local governments. One policy option for financing these service upgrades is to use increased tariffs. We evaluate the feasibility of this strategy by estimating household willingness to pay for upgraded landfill, sewerage and recycling programs. We then compare estimated benefits with costs from the literature. We find that household willingness to pay is substantial for upgraded landfill management and expanded sewerage service, but virtually zero for the two recycling programs considered. Relative to costs, households are willing to pay approximately 80 to 90 percent of costs for landfill improvement, but less than 10 percent for upgraded sewerage service and recycling programs. These results suggest that targeted subsidies will be critical to fund the municipal environmental expenditures required for Lithuania to join the EU.
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Introduction
Lithuania is one of ten European Union (EU) associate member countries that is preparing for accession to the Union by approximating its legislation with that of the EU.
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In this paper we present estimates of the willingness to pay of Lithuanian households for upgraded municipal environmental services that are required for EU membership.
Policymakers may be interested in this measure of household demand for two reasons.
First, independent of the process of EU accession, local policymakers may wish to know household preferences regarding potential services. After obtaining this information, policymakers would then be in a better position to design and provide a more optimal portfolio of services. Second, in the event that households are unwilling to pay for upgrades, policymakers will have important information on the magnitude of subsidies to municipal governments that may be needed to facilitate compliance with EU legislation.
The official negotiating position of the EU at the time of this writing is that the environmental acquis must be fully implemented at the time of accession. Work by Bluffstone, Semeniene and Jantzen (2000) , Milieu Ltd. (1998) and others suggest that in Lithuania this task of approximation will be quite costly. Necessary investments may total 1500 million Euros by 2015 and annual costs are expected to be 495 million Euros in that same year (Bluffstone, Semeniene and Jantzen, 2000) . Assuming a modestly ambitious average GDP growth rate of 2.0% per year between 1998 and 2015 implies that approximation with the environmental acquis will consume roughly 3.3% of GDP in
2015.
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The burdens on municipal and household budgets are anticipated to be particularly high, because many of the required services are the responsibility of local governments. Local public expenditures are likely to peak in 2010 in concert with the compliance schedules for the Urban Wastewater Treatment Directive (91/271/EEC), Drinking Water Directive (80/778/EEC), the Directive on Landfilling of Waste 2 It is perhaps worthwhile to discuss the jargon of EU expansion. "Enlargement" refers to the process of adding members to the EU. To be part of this process is to be an "accession" country or associate member of the EU. "Approximation" is required for accession, and has two parts. "Transposition" is the physical writing of European Council directives into local legislation. The second part of approximation is actual implementation. The body of EU environmental laws (directives and European Council regulations) that must be approximated is called the environmental acquis. 3 See Cofala et al (1997) ; EDC-EPE (1997) ; Jankowski (1997) and World Bank (1998) (Bluffstone, Semeniene and Jantzen, 2000) .
While these are high costs, policymakers know very little about the perceived benefits from the service upgrades that will accompany compliance. For example, the Directive on Landfilling of Waste (99/31/EEC) will protect groundwater resources from landfill leaching and will reduce the chance of fire and injuries on landfill sites. The
Directive on Packaging Waste (94/62/EEC) will offer households the chance to recycle their packaging wastes (e.g. plastics, metal, tin, glass, paper), reducing demands on primary natural resources and also reducing pollution. The Urban Wastewater Directive (91/271/EEC) should improve the quality of surface waters, increasing recreation opportunities and offering sewerage services to those who currently do not have them.
In this paper we present estimates from a contingent valuation study conducted in September 1999 that estimated household willingness to pay for the environmental benefits associated with the three EU directives discussed above. The methodology used is similar to other studies 4 in Central and Eastern Europe, but this paper is believed to be the first contingent valuation study to focus on approximation with the environmental acquis.
We also present estimates of the cost of upgrading these services and compare them to the estimated benefits. In preview of our results, we find that the absolute levels of household willingness to pay are substantial for upgraded landfill management and sewerage service, but extremely low for the packaging and organic waste recycling programs. Relative to the costs reported in the literature, households are willing to pay about 80 -90 percent of costs for landfill improvement, but less than 10 percent for upgraded sewerage service and the recycling programs. This suggests that targeted subsidies will be absolutely necessary to fund the municipal environmental expenditures required for Lithuania to join the EU.
We organize the paper as follows. Section 2 presents the data collected and the methodology. Section 3 discusses results from the waste directives and compares estimated benefits with costs. Section 4 presents the estimates of willingness to pay for connection to sewerage and Section 5 concludes the paper and discusses issues for the future.
The Data and Method
Ukmerge municipality was chosen as the site for this study, because it is representative of other L ithuanian cities in important ways. We administered a random in-person survey to primary decision-makers in 775
households. 6 We established our sample frame using detailed data from the Population Registrar (within Lithuanian Department of Statistics). Respondents were interviewed during the day, with 40 respondents refusing to participate and 215 who could no t be reached. Ten percent of all interviews were cross-checked through follow-up telephone interviews, revealing a high level of consistency between the original and follow-up interviews. In Table 1 we describe several characteristics of our household sample. For some services a substantial percentage of respondents stated a willingness to pay of zero and in the case of a few services (recyc ling and composting) adoption we even needed to allow for negative willingness to pay by some respondents. 9 As a result, willingness to pay is analyzed using a class of logit models that allows for positive, zero and negative willingness to pay (Duffield and Patterson, 1991; and Haab and McConnell, 1997) .
We also considered several biases that might emerge. Within the double-bounded elicitation format, we found a downward bias in the higher-value dichotomous follow-up question consistent with evidenced reported by Hanemann, et al. (1996) and DeShazo (2002) . However, we found no evidence of anchoring between the first and second dichotomous WTP questions. Therefore, when estimating demand, we utilized information from the first bid only.
Sequencing or order effects that depress respondent willingness to pay might be a concern when multiple services are offered. (Carson et al., 2000 .) Unfortunately, we did not randomly vary the sequences in which we offered the services. Therefore, we cannot explicitly test for sequencing effects and associated income effects. If these effects manifested themselves, they were not large enough to prevent households from expressing their largest average willingness to pay for the last service ( sewerage connection) in the sequence.
To motivate our demand analysis, we draw upon standard consumer theory, in which demand is a function of prices, income, wealth and household characteristics (Mitchell and Carson, 1989) . For municipal environmental services in Ukmerge, we hypothesize that the probability of a respondent agreeing to an upgrade is a function of the variables in Table 2 . The rationales for the hypothesized relations are also described. Households with prior knowledge better understand the benefits and are thus willing to pay more.
Willingness to Support Improved Waste Management
Because two of the three directives concern aspects of waste management, we first discuss respondents' prior knowledge of current waste management conditions. We asked respondents to report how they most often disposed of their domestic waste. Over 56 percent of respondents reported that they placed it in trucks operated by the municipal waste management firm, Ukmerges Paslauga. Approximately 29 percent disposed of trash themselves, while about 3 percent used public bins or building trash chutes. Of those who placed their waste in trucks operated by Ukmerges Paslauga, forty-six percent knew where their waste was deposited. This suggests that a significant portion of respondents may be aware of the externalities associated with their waste disposal. When we asked respondents whether they believed those landfills polluted groundwater, over half thought that they definitely or probably polluted groundwater.
Among respondents who most often put their waste in outdoor or indoor containers, or directly into a truck of "Ukmerges paslauga" (70 % of respondents), the average monthly fee per capita was 0.44 euros (1.94 litas). The average tariff per household was 1.16 euros (5.12 litas) per month.
The Landfill Directive also includes an organic waste reuse component, and one possibility for complying with that part of the Directive is to compost organic wastes.
This was the option explored by Milieu Ltd. (1998) . At the time the survey was implemented, composting was considered to be the most viable option and it was therefore this method that was proposed to respondents during the survey. 10 Almost twothirds have a place where they would be able to utilize publicly provided compost.
Willingness to Pay for Improved Landfill Construction and Closure of Old Landfills
We presented each respondent with a description of the services provided by new landfill construction and old landfill closure components of the Directive on Landfilling of Waste. A summary of these benefits included:
• Bottoms of landfills sealed to avoid polluting ground and surface waters;
• Liquids generated by landfills pumped and treated to keep waterways clean;
• Landfill sites sealed and replanted after they are closed to avoid future contamination and to make closed landfill sites suitable for use as recreational sites; • Gases generated by landfills collected or burned off to reduce risks of fires and reduce emissions of gases believed to cause global warming.
• Landfills fenced to keep out intruders and avoid injuries and fires.
Each person was then asked if they would support the program if they had to pay an additional monthly fee ranging from 0.02 euros (0.10 litas) to 0.84 euros (3.70 litas) 10 Since that time a debate has emerged between composting advocates and those who believe that incineration would be more cost effective. Our understanding is that a policy decision has yet to be taken (Bluffstone, Semeniene and Jantzen, 2002 percentage of respondents were not willing to pay a positive amount, we chose to estimate demand using a truncated logistic regression model that allows for non-positive willingness to pay (Duffield and Patterson, 1991; Ready and Hu, 1994; Haab and McConnel (1997) .
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We conducted extensive sensitivity testing to ensure that the insignificant variables in our estimated models did not change the coefficients on the price variable when they were dropped. We then dropped all variables from Table 2 that were not significant at the 25 percent levels. From Table 3 , we see that the signs of all coefficients are as hypothesized and all estimates are significant at the 1% level. In Table 4 , we present tariffs that are estimated to cause 25%, 50% and 75% of respondents to support the program. Of particular interest is the tariff that would cause half the population to favor the program, because it might be considered the maximum politically feasible tariff. willingness to pay is that older households will live fewer years than younger households, and will therefore benefit less from reduced environmental risks. To illustrate the importance of age, consider the effect of a decline in the sample average age from 52 years to 39 years (a decline of 25%). Our estimated model predicts that under this scenario, 50% of the population would support the program at a tariff of 0.10 euros (0.46 litas), which would represent a doubling of the median willingness to pay! All respondents were also asked the maximum they would be willing to pay to upgrade landfills in Ukmerge. Thirty-eight percent of respondents indicated they would be unwilling to pay anything for better landfills. Those respondents who were unwilling to pay anything were then asked why they would not be willing to contribute to the program. 12 The distribution of their answers is given in Figure 4 below.
Figure 4
Why are you unwilling to pay anything for the program? 
Willingness to Pay for Packaging Waste Recycling
A description of the benefits of the Directive on Packaging Waste was read to each respondent, with a summary given at the end of the description. This summary described the following benefits:
• Allow smaller landfills, spoiling less land in Ukmerge;
• Air and water pollution would be reduced;
• Forest resources would be preserved -probably in areas other than Ukmergebecause less paper products would be used; • For many residents of Ukmerge, garbage collection service would improve, because there would no longer be a need to meet garbage trucks at regularly scheduled times. On the other hand, residents would be required to sort garbage by type, which is currently not necessary.
Households were then asked if they would support the program if they had to pay an additional monthly fee of between 0.02 euros and 0.84 euros per person per month.
Only one-third of respondents supported the program, suggesting that this service is considered less important than landfill upgrading, which was supported by over 40% of respondents.
The demand for packaging waste recycling services was again estimated using a truncated logit model to allow for zero and especially negative values . As before, we dropped all variables whose estimated coefficients were not significant at least at the 25% level and whose elimination did not alter the estimated coefficient on the proposed tariff variable. We present our estimated model in Table 6 . We see from Table 6 that the signs of all coefficients are as hypothesized and all coefficient estimates of interest are significant at least at the 5% level. The results presented in Table 6 suggest substantially lower willingness to pay for packaging waste recycling than for landfill upgrading. Whereas half of respondents were willing to pay 0.05 euros for the landfill upgr ading program, half of respondents were not willing to pay anything for packaging waste recycling service.
When respondents were asked for their maximum willingness to pay, half said that the maximum they were willing to pay for the program was zero. 15 We therefore suspect that the truncated logit model biased upwards our estimates of willingness to pay. Table 7 therefore reports willingness to pay estimates using the responses to the maximum willingness to pay question. The results suggest that financing the recycling program through tariffs in isolation from other waste management upgrades will be rather difficult. The reasons given by the households that were unwilling to pay are presented in Figure 5 .
Figure 5
Why are you unwilling to pay for the project?
Are satisfied with the current situation 21.5%
The current fee is already too high 7.8%
The programme should be financed by the government 16.4%
We cannot pay more 27.3%
Do not think that waste disposal will really improve 14.8%
Dispose their waste themselves 7.4% The programme does not seem desirable 2.7%
Refused to say 2.0%
Willingness to Pay for Organic Waste Recovery and Composting
A description of the services provided by the organic waste recovery and recycling component of the Directive on Landfilling of Waste was read to each respondent. The description emphasized a public composting program in which organic waste could be dropped off by residents at collection points. All residents would then have access to the compost produced by the town. A summary was also given at the end of the description.
This summary noted that organic waste recycling would offer the following services:
• Smaller landfills would be needed, requiring less land for landfills in Ukmerge;
• Compost would be available to all Ukmerge residents;
• Less toxic gases would be generated by landfills, reducing the risk of explosions and toxic fires, as well as reducing emissions of greenhouse gases;
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• For many residents of Ukmerge, garbage collectio n service would improve, because there would no longer be a need to meet garbage trucks at regularly scheduled times. On the other hand, residents would be required to sort garbage by type, which is currently not necessary.
Each respondent was then asked if she would support the program if she had to pay an additional monthly fee ranging from 0.02 to 0.84 euros per person per month.
That 70% of respondents were unwilling to support the program at the proposed bid suggests there is little support for this component of the Landfill Directive. The demand for organic waste collection and composting was estimated using a truncated logit model.
Once again, all variables in Table 2 were included in the initial version of the model. In addition to the variables already mentioned, whether respondents currently composted and whether they had places to use compost were also included (as proxies for special interest). The final regression results are presented below. In this case, most, but not all signs of coefficients are as we expected. If households were able to utilize compost from the public program (i.e. they had special interest), we expected they would systematically be willing to support the program more often. In this case -for an unknown reason -the opposite relationship was observed.
The effects of other variables are as expected. All coefficient estimates are significant at least at the 5% level.
As shown in Table 9 , the results suggest that willingness to pay for organic waste recovery and composting is virtually z ero. This result is indeed a problem, because Milieu Ltd. (1998) found that organic waste recovery and recycling is one of the most expensive components of the Landfill Directive. Incineration of organic waste is probably somewhat cheaper than composting (Bluffstone, Semeniene and Jantzen, 2002) , but incineration also does not provide any direct benefits to residents. One might therefore suppose the benefits from composting would be higher than for incineration. Once again, respondents were asked for their maximum willingness to pay.
Given the obvious lack of support exhibited so far, it is perhaps not surprising that over 75% of respondents said they were willing to pay nothing for the program. This component of the Landfill Directive therefore appears to be practically without support.
Cost of the Recycling Programs.
We now compare the estimated benefits and costs of organic waste and packaging waste recovery and recycling. This amalgamation is necessary, because there are joint costs, such as labor, collection bins and trucks, in providing the two services. Evaluating the estimated willingness to pay for the two services at the medians, we see that fifty percent of respondents were willing to pay essentially nothing for organic waste composting and packaging waste recycling services.
In Table 10 below, we present the net annualized costs of those recovery/recycling programs, where costs are net of revenues from sold secondary materials and revenues from energy sold by waste incinerators. The cost estimates from an organic waste management program that relies on incineration are used, because they were lower than those of a nationwide composting program and may reflect current policy trends. This approach creates a bias in favor of the program, because the costs of incineration are lower than those for composting. Sewerage, however, has received little or no attention, largely because it is believed that the individual septic systems commonly used are effective for treating small amounts of household sewage. Only sewerage was therefore considered, and only respondents who indicated they did not have sewerage services were surveyed.
Surprisingly, 42.6% of respondents said they did not have access to the sewage system. This proportion is much higher than for the waste management services. The truncated logit model results for sewerage services are presented in Table 11 .
The signs of all coefficients are as hypothesized and all estimates are also significantly different from zero, at least at the 10% level. Once again, respondents were asked for their maximum willingness to pay. Slightly over 35% said they were willing to pay zero for the program. Of particular interest is that 12% of all respondents in this group said they did not need sewerage. Another 38% said they were satisfied with the current situation. Most of the remainder focused on their inability to bear additional costs (34%). Table 12 suggests substantial household willingness to pay for sewerage services The answer is rather badly. Beginning in 2011, when costs are slated to start being paid in Lithuania, it is expected that annualized costs will be approximately 42.5 million euros (187 million litas). Even with substantial income growth between the year 2000 and 2011, it is unlikely that the annual willingness to pay for sewerage will cover even 10% of the estimated annual costs. 18 This finding suggests that, like waste recycling, sewerage extension is an area where subsidies will be necessary if it is to be provided as the directive requires.
Discussion and Conclusions
This paper examined the benefits that are expected to result from three key EU environmental directives. The results suggest that a very significant municipal finance 18 Household willingness to pay is expected to increase as incomes rise over the next two decades.
problem will exist if costs are handled locally. We find that household willingness to pay is substantial for upgraded landfill management and sewerage service, but quite low for the various recycling programs. Relative to the estimated costs, households are willing to pay approximately 80 -90 percent of costs for landfill improvement, but less than 10 percent for upgraded sewerage service and virtually nothing for the two recycling programs. With the exception of the landfill upgrading and closure components of the Directive on Landfilling of Wastes, willingness to pay is simply not high enough to cover more than even a fraction of the costs. With regard to other local financing sources, nontariff municipal revenues are not really a possibility, because local governments do not have the right to tax residents; all municipal revenues come from the central treasury.
There are at least two ways out of this dilemma. First, the European Union has two programs that support the construction of municipal environmental infrastructure.
These and other sources can -and should -be tapped to reduce the burdens on local residents. Second, the Lithuanian government may seek delays or extended implementation periods where willingness to pay is very weak and/or environmental benefits are believed to be close to zero. The current negotiating position of the European Commission is that approximation must be complete at the time of accession, but if costs are predicted to be very high, if there are serious financing problems and if there are few or no environmental benefits, arguments for such consideration become rather strong.
The extension of sewerage is a potential candidate for delays if indeed no real environmental problem is associated with the use of septic systems. A perhaps even more convincing possibility is organic waste recovery and incineration. It is doubtful that any medium or even long-term environmental benefits will result from fulfilling this component of the Directive on the Landfilling of Waste, yet costs are expected to be enormous.
In conclusion, we emphasize that our analysis pertains only to the three services for which we estimated demand and cited costs. Scores of other public services will need to be either upgraded or otherwise modified in order for Lithuania to gain membership in the EU. Furthermore, households undoubtedly perceived benefits and costs from entering the EU that extend beyond these services. Nonetheless our analysis illuminates
